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Resumo 

O objetivo deste estudo foi avaliar, in vivo, o efeito do mascaramento de lesões de mancha 

branca (LMB) tratadas com uma resina infiltrante (RI). A investigação foi realizada em 40 

jovens adolescentes e adultos (11 a 23 anos), que apresentaram pelo menos um dente 

permanente superior ou inferior anterior com LMB ativa no esmalte (escore 2 do International 

Caries Detection and Assessment System). Antes da infiltração da resina, a cor da LMB e do 

esmalte adjacente hígido (EAH) foram avaliadas por um espectrofotômetro digital (sistema 

CIELab). Posteriormente, a técnica de infiltração de resina (Icon) foi realizada na LMB de 

acordo com as instruções do fabricante. No final da sessão clínica, a cor da lesão infiltrada (RI) 

foi avaliada. A diferença de cor (ΔE) foi calculada entre LMB x EAH, LMB x RI e RI x EAH, 

e depois analisada pela One-Way ANOVA, seguida do teste de Tukey. Os valores L*, a* e b* 

da LMB, EAH e RI foram comparados usando o teste t de Student para amostras relacionadas 

(α = 5%). O ΔE observado foi de 5,93 ± 0,41 na comparação LMB x RI e 5,77 ± 0,41 na 

comparação entre RI e EAH, indicando que a cor da EAH foi alterada após o tratamento, mas 

a infiltração não camuflou totalmente a EAH quando comparada à EAH. A luminosidade foi 

maior no EAH quando comparado ao RI. Concluiu-se que o tratamento com a resina infiltrante 

não foi capaz de camuflar a cor da LMB, quando comparado com a EAH. No entanto, o 

tratamento foi capaz de atenuar a descoloração do esmalte dentário desmineralizado. 

 

Palavras-chave: Cárie Dentária, Esmalte Dentário, Resina Infiltrante. 
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Abstract 

The purpose of this study was to evaluate, in vivo, the masking effect of white spot lesions 

(WSL) treated with an infiltrant resin. The investigation was conducted on 40 young 

adolescents and adult patients (11 to 23 years old), who present at least one upper or lower 

anterior permanent tooth with active WSL on enamel (ICDAS Score 2). Before resin 

infiltration, the color of the WSL and of the sound adjacent enamel (SAE) were evaluated by a 

digital spectrophotometer (CIELab system). Subsequently, resin infiltration technique (Icon) 

was performed on the WSL according to manufacturer’s instruction. At the final of the clinical 

session, the color of the infiltrated lesion (IR) was evaluated. The color difference (ΔE) was 

calculated between WSL x SAE, WSL x IR and IR x SAE, and then analyzed by the One-Way 

ANOVA, followed by the Tukey´s test. The L*, a*, and b* values of WSL, SAE and IR were 

compared using Student's t-test for related samples (α= 5%). The ΔE observed was 5.93±0.41 

on WSL x IR comparison and 5.77±0.41 when comparing IR x SAE, indicating that the color 

of WSL was changed after treatment, but the infiltration did not fully camouflage the WSL 

when compared to SAE. The lightness was higher in SAE when compared to IR. It was 

concluded that the treatment with the infiltrating resin was not able to camouflage the color of 

the WSL, when compared to SAE. However, the treatment was able to attenuate the 

discoloration of the demineralized dental enamel. 

 

Keywords: Dental Caries, Dental Enamel, Infiltrant Resin. 
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1. Introdução 

 

A cárie é uma doença de cunho infeccioso, de progressão lenta, que engloba, além de 

fatores determinantes locais, como os microrganismos presentes na saliva, a dieta do hospedeiro 

e a presença do biofilme na superfície do esmalte, fatores modificadores, como a frequência de 

higienização bucal e a condição sociocultural do indivíduo (KIDD ; FEJERSKOV, 2013). As 

lesões cariosas podem se desenvolver em qualquer local da cavidade bucal onde ocorra acúmulo 

de biofilme. Essa lesão é o resultado clínico do desequilíbrio dos processos de desmineralização 

e remineralização das estruturas do dente, onde a perda mineral se sobrepõe ao processo 

remineralizador do esmalte ou da dentina (PITTS et al., 2017). Essa desmineralização, que se 

inicia na superfície e na subsuperfície do esmalte, ocorre devido à ação de ácidos, 

principalmente o lático, produzidos por bactérias cariogênicas, como o Streptococcus mutans. 

Esses ácidos levam o pH do biofilme para valores abaixo daquele considerado crítico (pH 5.5) 

e, se esse biofilme não for removido, o dente perderá minerais para a saliva. A desmineralização 

aumenta a porosidade e os espaços entre os cristais do esmalte, além de reduzir a dureza 

superficial, o que permite a difusão de ácidos para o interior do dente, resultando na 

desmineralização da subsuperfície do esmalte (KIDD; FEJERSKOV, 2013; PITTS et al., 2017).  

Os estágios iniciais na formação da lesão de esmalte manifestam-se clinicamente como 

lesões brancas localizadas. A continuidade do desequilíbrio do processo de 

desmineralização/remineralização leva ao aumento da porosidade no esmalte e, 

consequentemente, à redução da translucidez da área afetada. A mancha branca ocorre devido 

aos diferentes índices de refração da hidroxiapatita (1,62-1,65) e do ar (1,00) que preenche os 

poros que foram desmineralizados, resultando nesse efeito óptico, que causa o 

comprometimento estético nos dentes anteriores (OGURO et al., 2016). Por serem indicativos 

de maior porosidade do esmalte, é comum os pigmentos dos alimentos penetrarem nos poros, 

levando essa desmineralização à uma coloração marro-acastanhada ou preta (PRETTY; 

EKSTRAND, 2016). As lesões de mancha branca podem ser consideradas ativas, quando o 

esmalte mostra uma aparência rugosa e opaca sob o biofilme dental, ou inativa, quando o 

esmalte apresenta uma superfície brilhante e lisa. De acordo com o Sistema Internacional de 

Detecção e Avaliação de Cárie (International Caries Detection and Assessment System -

ICDAS), as lesões iniciais sem evidência de ruptura da superfície ou sombreamento da dentina 

subjacente podem ser pontuadas em 1 (cárie inicial) ou 2 (alteração visual distinta em esmalte) 

(ISMAIL et al., 2015). 
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Com a mudança na perspectiva de diagnóstico através da utilização do ICDAS, a 

detecção da cárie dental que era tradicionalmente realizada no estágio de cavitação e tratada 

com intervenção operatória, passou a ser detectada precocemente e sua gestão realizada de 

forma conservadora (GOMEZ et al., 2013). O ICDAS foi proposto por um grupo de 

pesquisadores em cárie dental em 2002, quando epidemiologistas e dentistas da odontologia 

restauradora se reuniram a fim de integrar as diferentes definições e classificações das lesões 

de cárie. Foram criados critérios baseados no estudo de Ekstrand et al. (1997) integrando aos 

melhores aspectos de outros sistemas. O impulso para a criação do sistema surgiu, justamente 

da necessidade de detecção da cárie em nível de superfície dental (sem cavitação), a partir do 

consenso de mais de 100 participantes em um workshop internacional de estudos clínicos em 

cárie(ICW-CCT) que aconteceu em Loch Lomond na Escócia. O ICDAS foi desenvolvido para 

detectar desde alterações visíveis em esmalte causadas por desmineralização até cavitações 

extensas, e para que isso seja possível utiliza da integração de vários novos sistemas de critérios 

para detecção das lesões, por isso ele se mostra um grande aliado da odontologia moderna, 

permitindo que as lesões sejam tratadas precocemente evitando a utilização de tratamentos 

invasivos (ISMAIL et al., 2007). A primeira intervenção restaurativa invasiva deve ser sempre 

adiada o maior tempo possível porque pode levar o dente a um ciclo dependente de restaurações, 

onde as restaurações são frequentemente substituídas, cada vez mais tecido dentário perdido 

(PARIS; MEYER, 2018). 

O diagnóstico precoce das lesões de mancha branca permite que um tratamento não 

invasivo seja indicado para a remineralização das lesões ativas (LUSSI et al., 2012; CLARK; 

SLAYTON, 2014). A utilização de dentifrícios fluoretados ajuda a remineralizar o esmalte 

dental e mantém o flúor na cavidade oral, sendo sua utilização de fundamental importância para 

o controle dos processos de desmineralização e remineralização que ocorrem constantemente 

na cavidade bucal. Além disso, os dentifrícios fluoretados são de fácil acesso e baixo custo 

(LUSSI et al., 2012). Um método regularmente utilizado nos consultórios odontológicos é a 

aplicação tópica de flúor. Além da remineralização dos dentes, as vantagens da aplicação tópica 

de flúor profissional incluem o baixo custo, o tempo de tratamento e o baixo risco de ingestão 

do fluoreto, diminuindo a chance do aparecimento da fluorose dental (CLARK; SLAYTON, 

2014). Contudo, apesar dos compostos fluoretados remineralizarem o dente, o esmalte 

acometido pela lesão continuará a apresentar uma aparência mais esbranquiçada, contrastando 

com o aspecto saudável do tecido, comprometendo a estética do dente (YUAN et al., 2014). 
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Uma abordagem alternativa para essas lesões cariosas é o selamento desses poros com 

resinas infiltrantes, que é uma técnica considerada microinvasiva, podendo ser a solução 

plausível para adiar a necessidade de uma restauração (TORRES et al., 2012). 

As porosidades nas lesões de cárie não cavitadas, são infiltradas com uma resina de 

baixa viscosidade que posteriormente é fotopolimerizada (DOMEJEAN et al., 2015). Isso deve 

reduzir (ou mesmo paralisar) a progressão das lesões, visto que os poros dentro da lesão cariosa 

servem de vias de difusão para as bactérias e seus respectivos ácidos e para os minerais 

dissolvidos (TORRES et al., 2012; PARIS; MEYER, 2018; ASKAR et al., 2015). 

Diferentemente dos compostos fluoretados, que criam uma barreira apenas superficial no 

esmalte, as resinas infiltrantes criam uma barreira tanto na superfície quanto no interior da lesão 

e isso gera o reforço da estrutura desmineralizada com uma matriz resinosa polimerizada 

(TORRES et al., 2012). 

O infiltrante resinoso foi desenvolvido para o tratamento de lesões incipientes, restritas 

ao esmalte, ou seja, niveladas com o código 1 e 2 do ICDAS-II. O principal infiltrante, 

conhecido como ICON, foi produzido em Hamburg, Alemanha, pela DMG (Dental Milestones 

Guaranteed). O ICON possui dois kits comercialmente disponíveis, um para infiltração 

vestibular e outro proximal. Ambos possuem duas unidades de tratamento, cada uma incluindo: 

uma seringa de Icon-Etch, que é composto por ácido clorídrico a 15%, ácido silício pirogênico 

e substâncias de reação ativa com a superfície; uma seringa de Icon-Dry composto por etanol 

99%; e uma seringa de Icon-Infiltrant composto de uma matriz de resina à base de metacrilatos, 

iniciadores e aditivos.  

Essa resina de baixa viscosidade e alto coeficiente de penetração permite a realização 

de um tratamento indolor e minimamente invasivo. Esse biomaterial tem como objetivo ocluir 

as porosidades dos espaços intercristalinos que foram ampliados devido à desmineralização. 

Portanto, ele vai encapsular os prismas de esmalte reforçando as estruturas do esmalte e 

evitando a cavitação (ULRICH et al.,2015). A resina infiltrante é vantajosa devido à sua 

capacidade de penetração, por estabilizar mecanicamente a estrutura do esmalte poroso e por 

impedir o fornecimento de nutrientes para as bactérias cariogênicas (RAHIOTIS et al., 2015). 

Outra vantagem seria a melhora significativa na estética, pois a técnica promete mimetizar as 

cores do esmalte desmineralizado com aquelas do esmalte sadio (BORGES et al., 2017). 

Embora a maioria dos estudos sobre a eficácia do mascaramento de cor com a infiltração 

de resina tenha sido conduzida in vitro, alguns relatos clínicos também mostraram resultados 

estéticos favoráveis (PARIS et al., 2013; YUAN et al., 2014; ALWAFI, 2017; BORGES et al., 
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2017). No entanto, há uma falta de evidência sobre a eficácia clínica da técnica para mascarar 

as lesões de mancha branca do esmalte dental. Dessa forma novos estudos são necessários para 

verificar se essa técnica é capaz de deixar a cor da lesão de cárie inicial com a mesma cor do 

esmalte hígido. 
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2. Objetivo 

O objetivo do presente estudo foi avaliar, in vivo, o efeito de mascaramento de lesões 

de manchas brancas tratadas com um infiltrado resinoso. A hipótese nula é de que a cor da lesão 

da mancha branca não se alterará após o tratamento. 
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1. Abstract 

The purpose of this study was to evaluate, in vivo, the masking effect of white spot lesions 
(WSL) treated with an infiltrant resin. The investigation was conducted on 40 young 
adolescents and adult patients (11 to 23 years old), who present at least one upper or lower 
anterior permanent tooth with active WSL on enamel (ICDAS Score 2). Before resin 
infiltration, the color of the WSL and of the sound adjacent enamel (SAE) were evaluated by 
a digital spectrophotometer (CIELab). Subsequently, resin infiltration technique (Icon) was 
performed on the WSL according to manufacturer’s instruction. At the final of the clinical 
session, the color of the infiltrated lesion (IR) was evaluated. The color difference (ΔE) was 
calculated between WSL x SAE, WSL x IR and IR x SAE, and then analyzed by the One-Way 
ANOVA, followed by the Tukey´s test. The L*, a*, and b* values of WSL, SAE and IR were 
compared using Student's t-test for related samples (α= 5%). The ΔE observed was 5.93±0.41 
on WSL x IR comparison and 5.77±0.41 when comparing IR x SAE, indicating that the color of 
WSL was changed after treatment, but the infiltration did not fully camouflage the WSL 
when compared to SAE. The lightness was higher in SAE when compared to IR. It was 
concluded that the treatment with the infiltrating resin was not able to camouflage the color 
of the WSL, when compared to SAE. However, the treatment was able to attenuate the 
discoloration of the demineralized dental enamel. 
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2. Introduction 

Dental caries is a slow progressing infectious disease, which involves local factors such 
as the microbial biofilm formed on the tooth surface, diet based on fermentable 
carbohydrates as well as salivary and genetic influences, and modifying factors such as the 
frequency of oral hygiene and the social condition of the individual [Kidd and Fejerskov, 
2013]. The initial demineralization starts at and below the enamel surface. The formation of 
caries lesion occurs due to demineralization of enamel caused by acids produced by 
cariogenic bacteria, such as Streptococcus mutans. Despite a lot of organic acids may be 
generated by cariogenic bacteria, lactic acid is the most produced and is the main acid 
involved in caries formation as well [Pitts et al., 2017]. Those acids decreases the pH of the 
biofilm below critical levels (5.5) and, if this biofilm is not removed, the tooth will lose 
minerals like hydroxyapatite. The demineralization increases the porosity and the spaces 
between the enamel crystals, besides softening of the surface, which allows the diffusion of 
acids into the tooth resulting in demineralization of the enamel subsurface. The excess 
demineralization will be represented by the appearance of a white spot on enamel [Kidd and 
Fejerskov, 2013; Pitts et al., 2017]. 

White spot lesions represents the initial demineralization of the surface of anterior and 
posterior teeth. They can be active, when enamel shows a rough and white-opaque 
appearance beneath the dental plaque, or inactive, when enamel presents a shiny and 
smooth surface. It is possible that these lesions present brown coloration due to the 
absorption of extrinsic pigments by decalcified enamel [Pretty and Ekstrand, 2016]. 
According to the International Caries Detection and Assessment System (ICDAS), the initial 
lesions with no evidence of surface breakdown or underlying dentine shadowing. can be 
scored at 1 (initial caries) or 2 (distinct visual change in enamel) [Ismail et al., 2015].  

Past studies have shown that white spot lesion can be reversed by modifying the 
causative factors or applying preventive measures [Lussi et al., 2012; Clark and Slayton, 
2014]. Several approaches have been proposed for the noninvasive management of non-
cavitated enamel, in which fluoride compounds are the most used agents for the prevention 
or remineralization of caries. Besides being inexpensive easily accessible, the daily use of 
fluoride toothpaste provides fluoride ions for caries-protective processes on the tooth’s 
surface [Lussi et al., 2012]. One method regularly used in dental offices is the topical 
application of fluoride. Professionally applied fluoride compounds, such as varnishes or gels, 
are recommended for high-risk patients 4 times a year. In addition to tooth remineralization, 
the advantages of professional application include relative low cost, treatment time and low 
risk of fluoride intake, reducing the risk of dental fluorosis in children [Clark and Slayton, 
2014]. However, although fluoride compounds remineralize the white spot lesion, the 
affected enamel will continue to have a white stain, contrasting with the healthy appearance 
of the tooth, compromising the smile esthetics in anterior teeth [Yuan et al., 2014] 

The white spots on enamel results of the optical effect of light scattering, which occurs 
due to different refractive indexes. When the porosities on enamel are filled by air, a greater 
light dispersion occurs because the refractive index of the air (1,00) is lower than that of the 
hydroxyapatite (1,62-1,65), leading to an opaque and whitish appearance [Oguro et al., 
2016]. 

In order to inhibit the progression of carious lesions and to restore the healthy 
appearance of the demineralized enamel, an infiltrant resin was developed. The infiltrant is 
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described as a low viscosity resin which penetrates into demineralized enamel creating a 
diffusion barrier, allowing the replacement of the lost mineral by the resin applied [Lausch et 
al., 2014; Doméjean et al., 2015]. This minimally invasive technique is applied in a single 
session, without anesthesia, cavity preparation, enamel abrasion or pain [Cazzolla et al., 
2018]. Other indications of that technique includes amelogenesis imperfecta, molar incisor 
hypomineralization and fluorosis have also been suggested [Doméjean et al., 2015]. 

When fluoride treatment is performed, the white spot may remain even if the lesion is 
inactivated. This happens because remineralization occurs only superficially. In contrast to 
the infiltration technique, the filling of the porosities occurs by capillary action, reaching the 
interior of the lesion. Thus, the masking of the lesion may occurs since the refractive index of 
the infiltrating resin is 1.51, being similar to that of hydroxyapatite [Borges et al., 2014]. 

An important difference between the infiltration technique and the topical application 
of fluoride would be that the fluoride gels or varnishes create a diffusion barrier only 
superficially whereas the resin infiltration technique creates a barrier both on surface and 
inside the enamel, reinforcing the demineralized structure with a resinous matrix, hindering 
the progression of the lesion [Doméjean et al., 2015]. Other benefits of the infiltration 
technique includes the mechanical stabilization of the demineralized enamel obtained after 
treatment, preservation of the hard tooth structure, stimulation of the remineralization 
process, permanent closure of superficial micropores and cavities, and a minimized risk of 
secondary caries development by not leaving gaps for infiltration of saliva and 
microorganisms [Gelani et al., 2014; Doméjean et al., 2015; Yazkan and Ermis, 2018]. 
Although most studies on the color masking efficacy with resin infiltration have been 
conducted in vitro, some clinical reports also showed favorable esthetic results [Paris et al., 
2013; Yuan et al., 2014; Alwafi, 2017; Borges et al., 2017]. However, there is a lack of 
evidence concerning the clinical efficacy of the technique for masking enamel whitish 
discolorations [Borges et al., 2017]. 

The objective of the present study was to evaluate, in vivo, the masking effect of white 
spot lesions treated with a resin infiltrant. The null hypothesis was that the color of the 
white spot lesion would not change after its treatment.  

3. Materials and Methods 

The present research was fully approved by the Uberaba University Ethics Committee 
(reference CAAE 65927817.4.0000.5145) and informed consent was obtained from all 
patients. 

The investigation was conducted on 40 young adolescents and adult patients (11 to 23 
years old), who present good general health and had at least one upper or lower anterior 
permanent tooth with active white spot lesion on enamel. Active white spot lesion was 
defined as opaque, matte, chalky white area on enamel. The selected tooth should be 
classified as “score 2” of the International Caries Detection and Assessment System (ICDAS – 
Score II) [Schneider et al., 2017] and should not present direct restorations. Patients who did 
not meet the inclusion criteria or did not agree to participate in the study were excluded 
from this research.  

Before resin infiltration, the color of the white spot lesion and of the area adjacent to 
the lesion (sound enamel) were evaluated by a digital spectrophotometer (Vita Easyshade 
Compact Advance V, VITA Zahnfabrik H. Rauter GmbH & Co. KG - Bad Säckingen – Germany) 
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using the CIELab System. This system has three coordinates to define the color: L* specifies 
the lightness and darkness of the color, while the a* and b* coordinates define the 
chromatic characteristics of the color. This system provides one with the ability to examine 
the color differences between two objects or teeth [Karaman et al., 2018]. The 
spectrophotometer was positioned perpendicularly to the labial surface of the clinical 
crown, and the measurements before and after treatment were performed against a black 
background that was positioned behind the tooth. Variance in assessments with the 
spectrophotometer error were determined on the basis of 3-times repeated. The initial and 
final color measurements were performed by a researcher other than the one who 
performed the treatment. 

Initially, a rubber dam was placed and the selected tooth was cleaned with 
prophylactic toothpaste and rubber cup in low speed. Subsequently, a trained dentist 
performed resin infiltration (Icon, DMG – Hamburg - Germany) on the white spot lesion, 
according to manufacturer’s instruction, as follows: the lesion was etched with 15% 
hydrochloric (Icon etch, DMG) acid, rinsed after 2 min and dried with air for 30s; on the 
second step, ethanol (Icon Dry, DMG) was applied for 30s, and air blowing was done for 10s; 
finally the infiltrant resin (Icon Infiltrant, DMG) was applied and, after 3 minutes, the excess 
resin was subsequently removed with air spray and flossed and light-cured for 40s. The resin 
infiltration step was repeated with a penetration time of 60s to allow resin to infiltrate the 
remaining porosities and light-cured for 40s. The polishment was done with polishing cups 
and then the rubber dam was removed. At the final of the clinical session, the color of the 
infiltrated lesion and the adjacent enamel were reevaluated by the same digital 
spectrophotometer and using the procedures cited before. 

Statistical analysis 

The data were tabulated and subjected to statistical analysis (Sigmastat 3.01, Systat, 
USA). Means and 95% confidence intervals of lightness and color parameters L*, a*, and b* 
of white spot lesion (WSL), sound adjacent enamel (SAE) and infiltrated lesion (IR) were 
calculated separately and summarized by ΔE-values using the formula ΔE* = [(ΔL*)2 + (Δa*)2 
+ (Δb*)2]1/2.  

The color difference (ΔE) was calculated between WSL x SAE, WSL x IR and IR x SAE, 
and then analyzed by the One-Way ANOVA, followed by the Tukey´s test. The L*, a*, and b* 
values of WSL, SAE and IR were compared using Student's t-test for related samples (α= 5%). 

4. Results 

The present study was conducted in 40 patients, 53% females and 47% males. The 
mean age of the patients was 16.3 years old.  Treatment was performed in only one tooth of 
each patient, according to the criteria established before. In the upper arch, 13 (32.5%) 
canine, 9 (22.5%) central incisors 7 (17.5%) lateral incisors were treated. In the lower arch, 6 
(15%) canine, 2 (5.5%) central incisors 3 (7.5%) lateral incisors were treated. 

Table 1 shows the means (± standard error of the mean) of the ΔE found on WSL, SAE 
and IR comparisons. The color difference found for WSL x SAE was 8.05(±0.48), indicating 
that the lesions were easily visible in enamel. The ΔE observed on WSL x IR comparison 
(5.93±0.41) pointed out that the infiltrante resin treatment changed the color of the WSL, 
and that the treatment reduced the color difference between the adjacent enamel and the 
demineralized enamel (p<0.05). The comparison between IR x SAE was 5.77(±0.41), showing 



 
19 

 
 

that the infiltrante resin was not capable to fully camouflage  the WSL on enamel, but 
approached the color of the treated lesion to that of the sound enamel when compared to 
the ΔE found on WSLxSAE (p<0.05). 

Table 2 shows the means (± standard error of the mean) of the L*, a* and b* found on 
WSL, SAE and IR analyzes. The WSL lightness (L; 71.4±2.03) showed no difference when 
compared to SAE (73.62±1.78) and IR (71.78±1.79). However, lightness was higher in SAE 
when compared to IR (p<0.05). The a* is a measure of redness (a > 0) or greenness (a < 0) of 
the teeth, and the values were statistically different in all comparisons. While values WSL 
(1.58±0.48) and IR (0.99±0.35) presented positive values, SAE showed slight greenness (-
0.55±0.27). The b* is a measure of yellowness (b > 0) or blueness (b < 0) of each analyzed 
area. All values pointed out to yellowness, and the only difference was found when 
infiltrated lesion (24.41±1.21) and SAE (23.08±1.05) were compared.  

5. Discussion/Conclusion 

The objective of the present research was to evaluate, in vivo, the camouflage effect 
of white spot lesions treated with a resin infiltrante. The results showed that, although the 
treatment reduced the color difference between the treated white spot lesion and the 
sound enamel, the treatment performed in vivo was not able to totally mimic the color of 
the white spot lesion with that of the dental enamel. Therefore, the null hypothesis that the 
color of the white spot lesion would not change after its treatment was not rejected. 

 As described before, white spot lesions occurs due demineralization of the enamel 
surface and is the first signal o dental caries. Several methods have been proposed to 
remineralize the affected area and, although some of them (mainly fluoride compounds) 
show satisfactory effects, they do not make the color of the white spot lesion look like that 
of sound enamel [Doméjean et al., 2015; Sleibi et al., 2018]. From a functional point of view, 
the aim of the resin infiltration technique is to arrest caries lesion progression with low-
viscous light-curing resins, since it creates a diffusion barrier on the surface and within the 
enamel, thus occluding pathways for acid entry into enamel [Doméjean et al., 2015]. 
Furthermore, due to its composition, in some situations the infiltrant resin leads to an 
esthetic improvement in caries lesions [Yuan et al., 2014].  

 There are reports in the literature about the use of infiltrate resin in cases of enamel 
hypoplasia and amelogenesis imperfecta [Doméjean et al., 2015; Cagetti et al., 2017]. The 
present study selected only patients diagnosed with alterations on the color of vestibular 
enamel of anterior teeth due to demineralization (Score 2 - ICDAS II) and, so, the discussion 
was focused on that problem.  

 The color measurement in the present study was done using a portable 
spectrophotometer. The color analyses were done by the same operator, who did the 
measurements tree times in each area.  The instrumental color analysis is advantageous 
when compared to a visual color determination because instrumental readings are objective, 
can be quantified, and are instantly obtained [Mohammad et al., 2017]. A 
spectrophotometer functions by measuring the spectral reflectance or transmittance curve 
of a specimen. The color change (ΔE) of the teeth was evaluated using the CIELAB system, 
one of the most common color measurement systems in dentistry today [Karaman et al., 
2018]. Three different intervals are used for distinguishing color differences: ΔE values of 1 
are regarded as not appreciable by the human eye; ΔE values between 1.0 and 3.3 mean 
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that this change is noticeable only by a qualified person (i.e. the color difference is clinically 
acceptable); and ΔE values over 3.3 indicate that the color difference of the objects can be 
easily observed [Johnston and Kao, 1989].  

 The initial situation of the teeth evaluated here showed a remarkable difference 
between the color of the white spot lesion and the sound dental enamel (ΔE= 8.05±0.48), 
which represented one of the main complaint of the subjects. White spot lesion present a 
porous surface and those microholes are filled with water or air that presents refractive 
index of 1.33 and 1.0 respectively, while the refractive index of sound enamel is 1.62. The 
difference in refractive indexes between the enamel crystals and medium inside the 
porosities affects the light scattering and gives these lesions a whitish appearance, especially 
when desiccated [Gugnani et al., 2012]. 

It was also observed that the infiltrant resin technique changed the color of the white spot 
lesion, since the color difference between the initial lesion and after the treatment was 
5.93(±0.41), which is above the reference threshold for visual changes of color between two 
objects. The color change occurs because the micropores of the white spot lesions were 
infiltrated by the low-viscosity resin (refractive index= 1.46), which has a similar refractive 
index as sound enamel [Prasada et al., 2018]. 

The comparison between the color of the infiltrated lesion and the adjacent enamel showed 
that the treatment was not able to mask the white spot lesion (ΔE = 5.77±0.41), but the 
technique was able to decrease this color difference when compared to the ΔE between the 
initial lesion and the sound adjacent enamel. Previous in vivo studies have reached same 
results than those observed here [Kim et al., 2011; Eckstein et al., 2015] 

It must be highlighted that different factors may influence masking outcomes, such as 
extension, depth, and activity of lesions. Differently from the in vitro studies, where there is 
complete control of the initial situation of the enamel demineralization, clinical studies has 
no condition to standardize the degree of demineralization of the white spot lesion for all 
subjects. It is known that the effectiveness of the treatment is directly related to the 
demineralization of the WSL by the 15% hydrochloric acid used in the infiltrant resin 
technique [Paris et al., 2014]. The function of the acid etch is to increase the enamel porosity 
to allow the penetration of the low-viscosity resin. Therefore, if the pores of the lesion body 
can be completely occluded with the infiltrant, the progression of the WSLs can be 
prevented and the aesthetic issues can also be resolved. Thus, considering the same time of 
action, the effect of acid conditioning may be lower on a more mineralized tissue when 
compared to a less mineralized tissue, which could explain the better performance of the 
infiltration technique on in vitro studies, when compared to in vivo outcomes.  

As described before, two applications in the same session of the infiltrant resin were 
performed in the present research to follow the manufacturer's specifications. Likewise, the 
evaluation was performed only immediately after treatment. Past longitudinal clinical 
studies have shown that, although the camouflage effect is reported to be immediate, 
concern exists about the durability of esthetic results due to staining and aging of the low-
viscosity resin used for infiltration. Although studies show that the infiltrate resin exhibits 
satisfactory long-term color stability, it is possible that brushing and food/beverage intake 
could interfere with the aesthetic result of the treatment over time [Paris et al., 2013; 
Eckstein et al., 2015; Borges et al., 2017; Knösel et al., 2018].  
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After treatment, it was possible to observe without the spectrophotometer that the color of 
the WSL was attenuated by the infiltrante resin, and in some cases the color difference was 
imperceptible. This was also observed in a past study comparing the subjective and objective 
methods of color analysis of teeth treated with infiltrant resin [Mazur et al., 2018]. 

Table 2 showed that there was a little difference on the L* and b* values, and the main color 
changes due to treatment occurred in the a* value, which represents the degree of redness 
(a > 0) or greenness (a < 0) of an object. This was probably due to the color of the infiltrating 
resinous monomers, on an attempt to leave the white stain in a shade closer to the yellow. 

As previously described, the research was performed in adolescent patients and young 
adults, in a university clinic. As there was no longitudinal analysis, it was not necessary to 
standardize the oral hygiene protocol of the patients. Thus, studies are necessary to verify if 
this color change obtained immediately after treatment will present satisfactory results over 
time. 

Considering the results obtained here, it was possible to observe that the treatment with the 
infiltrating resin was not able to leave the lesion of white spot of the dental enamel with the 
same coloration of the sound tissue. However, the treatment was able to attenuate the 
discoloration of the demineralized dental enamel. 

6. Appendix 

Table 1 

Comparisons ΔE 

WSL x SAE 8.05(±0.48)A 

WSL x IR 5.93(±0.41)B 

IR x SAE 5.77(±0.41)B 

 
Table 2 

 WSL SAE IR p 

L 71.4(±2.03) 73.62(±1.78) ---- 0.13 

L 71.4(±2.03) --- 71.78(±1.79) 0.28 

L --- 73.62(±1.78) 71.78(±1.79) 0.02 

a 1.58(±0.48) -0.55(±0.27) --- <0.01 

a 1.58(±0.48) --- 0.99(±0.35) 0.02 

a --- -0.55(±0.27) 0.99(±0.35) <0.01 

b 24.08(±1.35) 23.08(±1.05) --- 0.13 

b 24.08(±1.35) --- 24.41(±1.21) 0.28 

b --- 23.08(±1.05) 24.41(±1.21) 0.02 

 

7. Supplementary Material 

8. Statements 

8.1. Acknowledgement 

I would like to thank the permission granted to perform the treatment of the patients in the 
polyclinic of the University of Uberaba, represented by its director Prof. Dr. Anderson Silva. 

8.2. Statement of Ethics 



 
22 

 
 

This Project followed all the ethical principles for medical research, according to Declaration 
of Helsinki. 

8.3. Disclosure Statement 

The authors have no conflicts of interest to declare. 

8.4. Funding Sources 

This study was financed in part by the Coordenação de Aperfeiçoamento de Pessoal de Nível 
Superior – Brasil (CAPES) – Finance Code 001, an by the Programa de Poio à Pesquisa da 
Universidade de Uberaba (PAPE-UNIUBE #2017/007). 

9. References 

Alwafi A. Resin Infiltration May Be Considered as a Color-Masking Treatment Option for 
Enamel Development Defects and White Spot Lesions. J Evid Based Dent Pract. 2017 
Jun;17(2):113-115. 

Borges A, Caneppele T, Luz M, Pucci C, Torres C. Color stability of resin used for caries 
infiltration after exposure to different staining solutions. Oper Dent. 2014 Jul-Aug;39(4):433-
40. 

Borges AB, Caneppele TM, Masterson D, Maia LC. Is resin infiltration an effective esthetic 
treatment for enamel development defects and white spot lesions? A systematic review. J 
Dent. 2017 Jan;56:11-18. doi: 10.1016/j.jdent.2016.10.010.  

Cagetti MG, Cattaneo S, Hu YQ, Campus G. Amelogenesis Imperfecta: A Non-Invasive 
Approach to Improve Esthetics in Young Patients. Report of Two Cases. J Clin Pediatr Dent. 
2017;41(5):332-335. 

Cazzolla AP, De Franco AR, Lacaita M, Lacarbonara V. Efficacy of 4-year treatment of icon 
infiltration resin on postorthodontic white spot lesions. BMJ Case Rep. 2018 Jul 18;2018. pii: 
bcr-2018-225639. 

Clark MB, Slayton RL. Fluoride use in caries prevention in the primary care setting. Pediatrics. 
2014 Sep;134(3):626-33. 

Doméjean S, Ducamp R, Léger S, Holmgren C. Resin infiltration of non-cavitated caries 
lesions: a systematic review. Med Princ Pract. 2015 Feb;24(3):216-21. 

Eckstein A, Helms HJ, Knösel M. Camouflage effects following resin infiltration of 
postorthodontic white-spot lesions in vivo: One-year follow-up. Angle Orthod. 2015 
May;85(3):374-80. 

Gelani R, Zandona AF, Lippert F, Kamocka MM, Eckert G. In vitro progression of artificial 
white spot lesions sealed with an infiltrant resin. Oper Dent. 2014 Sep-Oct;39(5):481-8. 

Gugnani N, Pandit IK, Gupta M, Josan R. Caries infiltration of noncavitated white spot 
lesions: A novel approach for immediate esthetic improvement. Contemp Clin Dent. 2012 
Sep;3(Suppl 2):S199-202. 

Ismail AI, Pitts NB, Tellez M; Authors of International Caries Classification and Management 
System (ICCMS), Banerjee A, Deery C, Douglas G, Eggertsson H, Ekstrand K, Ellwood R, 
Gomez J, Jablonski-Momeni A, Kolker J, Longbottom C, Manton D, Martignon S, McGrady M, 
Rechmann P, Ricketts D, Sohn W, Thompson V, Twetman S, Weyant R, Wolff M, Zandona A. 



 
23 

 
 

The International Caries Classification and Management System (ICCMS™) An Example of a 
Caries Management Pathway. BMC Oral Health. 2015 Sep;15 Suppl 1:S9. 

Johnston WM, Kao EC: Assessment of appearance match by visual observation and clinical 
colorimetry. J Dent Res 1989;68:819-822. 

Karaman T, Altintas E, Eser B, Talo Yildirim T, Oztekin F, Bozoglan A. Spectrophotometric 
Evaluation of Anterior Maxillary Tooth Color Distribution According to Age and Gender. J 
Prosthodont. 2018 Mar 13. doi: 10.1111/jopr.12783. [Epub ahead of print] 

Kidd E, Fejerskov O. Changing concepts in cariology: forty years on. Dent Update. 2013 
May;40(4):277-8, 280-2, 285-6. 

Kim S, Kim EY, Jeong TS, Kim JW. The evaluation of resin infiltration for masking labial 
enamel white spot lesions. Int J Paediatr Dent. 2011 Jul;21(4):241-8. 

Knösel M, Eckstein A, Helms HJ. Long-term follow-up of camouflage effects following resin 
infiltration of post orthodontic white-spot lesions in vivo. Angle Orthod. 2018 Oct 16. doi: 
10.2319/052118-383.1. [Epub ahead of print] 

Lausch J, Paris S, Selje T, Christof ED, Meyer-Lueckel H. Resin infiltration of fissure caries with 
various techniques of pretreatment in vitro. Caries Research. 2014 Nov; 49:50-55. 

Lussi A, Hellwig E, Klimek J. Fluorides - mode of action and recommendations for use. 
Schweiz Monatsschr Zahnmed. 2012 Nov;122(11):1030-42. 

Mazur M, Westland S, Guerra F, Corridore D, Vichi M, Maruotti A, Nardi GM, Ottolenghi L. 
Objective and subjective aesthetic performance of icon® treatment for enamel 
hypomineralization lesions in young adolescents: A retrospective single center study. J Dent. 
2018 Jan; 68:104-108. 

Mohammad HK, Seyed AG, Mina M. Evaluation of accuracy of shade selection using two 
spectrophotometer systems: Vita Easyshade and Degudent Shadepilot. Eur J Dent. 2017 Apr-
Jun; 11(2): 196–200. 

Oguro R, Nakajima M, Seki N, Sadr A, Tagami J, Sumi Y. The role of enamel thickness and 
refractive index on human tooth colour. J Dent. 2016 Aug; 51:36-44. 

Paris S, Schwendicke F, Keltsch J, Dörfer C, Meyer-Lueckel H. Masking of white spot lesions 
by resin infiltration in vitro. J Dent. 2013 Nov;41 Suppl 5:e28-34. 

Paris S, Lausch J, Selje T, Dörfer CE, Meyer-Lueckel H. Comparison of sealant and infiltrant 
penetration into pit and fissure caries lesions in vitro. J Dent. 2014 Apr;42(4):432-8.  

Pitts NB, Zero DT, Marsh PD, Ekstrand K, Weintraub JA, Ramos-Gomez F, Tagami J, Twetman 
S, Tsakos G, Ismail A. Dental caries. Nat Rev Dis Primers. 2017 May 25;3:17030. 

Prasada KL, Penta PK1, Ramya KM. Spectrophotometric evaluation of white spot lesion 
treatment using novel resin infiltration material (ICON®). J Conserv Dent. 2018 Sep-
Oct;21(5):531-535. 

Pretty IA, Ekstrand KR. Detection and monitoring of early caries lesions: a review. Eur Arch 
Paediatr Dent. 2016 Feb;17(1):13-25. 



 
24 

 
 

Schneider H, Park KJ, Rueger C, Ziebolz D, Krause F, Haak R. Imaging Resin Infiltration into 
Non-Cavitated Carious Lesions by Optical Coherence Tomography. Journal of Dentistry. 2017 
Mar;9. pii: S0300-5712(17)30061-1.  [Epub ahead of print] 

Sleibi A, Tappuni A, Mills D, Davis GR, Baysan A.  Comparison of the Efficacy of Different 
Fluoride Varnishes on Dentin Remineralization During a Critical pH Exposure Using 
Quantitative X-Ray Microtomography. Oper Dent. 2018 Nov/Dec;43(6):E308-E316. 

Yazkan B, Ermis RB. Effect of resin infiltration and microabrasion on the microhardness, 
surface roughness and morphology of incipient carious lesions. Acta Odontol Scand. 2018 
Oct;76(7):473-481. 

Yuan H, Li J, Chen L, Cheng L, Cannon RD, Mei L. Esthetic comparison of white-spot lesion 
treatment modalities using spectrometry and fluorescence. Angle Orthod. 2014 
Mar;84(2):343-9. 

10. Figure Legends 

Table 1. Mean (± standard error of the mean) of the ΔE found on different comparisons. 
Different letters indicate statistically significant differences (p<0.05). (WSL: White Spot 
Lesion; SE: Sound Adjacent Enamel; IR: Infiltrate Resin). 

Table 2. Mean (± standard error of the mean) of the L*, a* and b* found on WSL, SAE and IR 
analyzes, and the p values. The comparisons were performed between the columns (α= 
0.05)
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4. Conclusão 

Considerando os resultados aqui obtidos, foi possível observar que o tratamento com a 

resina infiltrante não foi capaz de deixar a lesão da mancha branca do esmalte dental com a 

mesma coloração do tecido hígido. No entanto, o tratamento foi capaz de atenuar a descoloração 

do esmalte dentário desmineralizado.
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Fig. 1: Lesão de mancha branca. 

Fig. 2: Avaliação inicial com 
espectrofotômetro. 

Fig. 3: Profilaxia. 
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Fig. 4: Condicionamento com Icon-Etch. 

Fig. 5: Enxágue. 

Fig. 6: Secagem. 
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Fig. 7: Aplicação do Icon-Dry. 

Fig. 8: Secagem. 

Fig. 9: Aplicação do Icon-Infiltrant. 
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Fig. 10: Fotopolimerizaçāo. 

Fig. 11: Polimento. 

Fig. 12: Resultado final. 
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7. Anexos 

Anexo 1: 

Caries Research 

Author Guidelines 

About the Journal 

Aims and Scope  

Caries Research publishes epidemiological, clinical and laboratory studies in dental caries, 

fluorosis, erosion and related dental diseases. Some studies build on the considerable 

advances already made in caries prevention, e.g. through fluoride application. Some aim to 

improve understanding of the increasingly important problem of dental erosion and the 

associated tooth wear process. Others monitor the changing pattern of caries in different 

populations, explore improved methods of diagnosis or evaluate methods of prevention or 

treatment. Studies using genetic methods to identify human genes or mutations associated 

with caries prevalence are welcome as are manuscripts using modern high-throughput 

sequencing methods to characterise microbial biofilms associated with oral health and active 

caries. The broad coverage of innovative research into dental caries is unique and has given 

the journal an outstanding international reputation as an indispensable source for both basic 

scientists and clinicians engaged in understanding, investigating and preventing dental 

diseases. 

Journal Sections 

In addition to the standard Article Types, we also welcome contributions to the following 

sections: Current Topics 

Current topics are concise articles that present critical discussion of a topic of current interest, 

or a fresh look at a problem, and should aim to stimulate discussion. 

Article Types 

Research Articles 

Research Articles report on primary research. They should represent original research in 

basic, translational, or clinical science. They must describe significant and original 

observations. Consideration for publication is based on the article’s originality, novelty, and 

scientific soundness, and the appropriateness of its analysis. 

Research Articles are reports of original work (including systematic reviews and meta-

analyses). Authors are asked to follow the EQUATOR Network for Research Articles. 

Prior approval from an Institutional Review Board (IRB) or an Ethics Review Committee is 

required for all investigations involving human subjects.  

More information is available in the downloadable Research Article sample below. 

Documents 

 Research Article (DOC, 47 KB) 

Review Articles 

http://www.equator-network.org/
https://www.karger.com/Journal/Files/ResearchArticle_CRE
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Review Articles are considered reviews of research or summary articles. They are state-of-

the-art papers covering a current topic by experts in the field. They should give evidence on 

and provide answers to a well-defined aspect or question in a particular area. Review Articles 

must include a critical discussion of the reported data and give a clear conclusion with 

potential impacts on the standard of care.  

More information is available in the downloadable Review Article sample below. 

Documents 

 Review Article (DOC, 43.5 KB) 

Systematic Review 

Systematic Reviews are literature reviews focused on a research question that synthesizes all 

high-quality research evidence relevant to that question. Systematic Reviews should be 

presented in the Introduction, Methods, Results, Discussion format. The subject must be 

clearly defined. The objective of a Systematic Review should be to arrive at an evidence-

based conclusion. The Methods section should give a clear indication of the literature search 

strategy, data extraction procedure, grading of evidence, and kind of analysis used. We 

strongly encourage authors to comply with the Preferred Reporting Items for Systematic 

Reviews and Meta-Analyses (PRISMA) guidelines. 

More information is available in the downloadable Systematic Review sample below. 

Documents 

 Systematic Review (DOC, 43.5 KB) 

Brief Reports 

Brief Reports are short and/or rapid announcements of research results. They must contain 

data derived from cutting-edge research and be of potential interest to a large proportion of 

the readership. They are independent, concise reports representing a significant contribution 

to the field. Such communications should represent complete, original studies and should be 

arranged in the same way as full-length manuscripts with subheadings. 

More information is available in the downloadable Brief Report sample below. 

Documents 

 Brief Report (DOC, 46.5 KB) 

Brief reports should have an abstract of 100 words. Manuscripts should not exceed 9 

manuscript pages (including tables, illustrations and references). 

Discussions 

Discussions (usually invited) should be related to a specific article or issue. 

More information is available in the downloadable Discussion sample below. 

Documents 

 Discussion (DOC, 38.5 KB) 

Letters 

Letters are encouraged if they directly concern articles recently published in the journal. If 

accepted, the editors reserve the right to submit such letters to the authors of the articles 

concerned prior to publication, in order to permit them to respond in the same issue of the 

journal. 

https://www.karger.com/Journal/Files/ReviewArticle_CRE
http://www.prisma-statement.org/
http://www.prisma-statement.org/
https://www.karger.com/Journal/Files/SystematicReview_CRE
https://www.karger.com/Journal/Files/BriefReport_CRE
https://www.karger.com/Journal/Files/Discussion_CRE
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In exceptional cases, Letters may also address data published in another journal or general 

subjects related to matters discussed in the journal. 

More information is available in the downloadable Letter sample below. 

Documents 

 Letter (DOC, 36 KB) 

Contact Information 

Should you have any problems with your submission, please contact the editorial office: 

Kathrin Gloystein 

S. Karger AG 

Editorial Office 'Caries Research' 

P.O. Box 

CH-4009 Basel (Switzerland) 

Tel. +41 61 306 1302 

Fax +41 61 306 1434 

cre@karger.com 

 

Conditions 

General Conditions 

Only papers written in English are considered. The articles should be comprehensible to a 

reader who is fluent in English and should be edited prior to submission to ensure that 

standard English grammar and usage are observed. Use of a professional language editing 

service prior to submission can help avoid delays with the review process. 

 

All manuscripts are subject to editorial review. 

 

The presentation of manuscripts should follow the Uniform Requirements for Manuscripts 

Submitted to Biomedical Journals from the International Committee of Medical Journal 

Editors (ICMJE). 

 

Karger journals aim to adhere to the COPE Code of Conduct and Best Practice Guidelines. 

 

By submitting an article for publication, the authors agree to the transfer of the copyright to 

the publisher upon acceptance. Accepted papers become the permanent property of the 

Journal and may not be reproduced by any means, in whole or in part, without the written 

consent of the publisher. 

 

The Submission Statement with original (hand-written) signatures is to be provided upon 

submitting the paper. If it is not possible to collect all signatures on a single document, 

individual copies should be provided for each author. Manuscripts may be accompanied by a 

cover letter in addition to the Submission Statement if additional information is to be 

communicated to the Editor(s)-in-Chief. 

 

It is the authors’ responsibility to obtain permission to reproduce illustrations, tables, etc., 

from other publications. 

 

Statements 

https://www.karger.com/Journal/Files/Letter_CRE
http://www.karger.com/Resources/Authors
http://www.karger.com/Resources/Authors
http://www.icmje.org/recommendations/
http://www.icmje.org/recommendations/
http://www.icmje.org/recommendations/
http://publicationethics.org/resources/code-conduct
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All submitted manuscripts must contain a Statement of Ethics and a Disclosure Statement 

after the main body of the text, but before the reference list. More information on statements 

can be found in the article samples downloadable in the Article Types section. 

Plagiarism 

Whether intentional or not, plagiarism is a serious offense. If evidence of plagiarism is found 

before or after acceptance, or after publication of the paper, the author will be offered a 

chance for rebuttal. If the arguments are found to be unsatisfactory, the manuscript will be 

retracted and the author sanctioned from publishing papers for a period to be determined by 

the responsible Editor(s). 

Further Conditions 

Randomized clinical trials must be registered at clinicaltrials.gov or similar national authority 

and the trial number included in the manuscript. 

Trials beginning after 1 July 2012 must be registered before recruitment of the first patient. 

Caries Research will accept 'retrospective registration' of trials that began before 1 July 2012 

(retrospective meaning registration occurs after patient enrolment begins). When submitting a 

paper on a clinical trial, the trial registration number should be stated at the end of the abstract 

in the following format: Trial registration: [name of the trial registry, the registry URL and the 

trial registration number]. 

 

In studies on laboratory animals, the experimental procedures should conform to the 

principles laid down in the European Convention for the Protection of Vertebrate Animals 

used for Experimental and other Scientific Purposes and/or the National Research Council 

Guide for the Care and Use of Laboratory Animals. 

Peer Review 

Caries Research is a peer-reviewed journal that uses a single-blind peer review system. Our 

aim is to provide authors with timely and constructive feedback regarding their submitted 

manuscript. The Editor(s)-in-Chief and the international editorial board ensure a thorough and 

fair peer review process and the highest scientific publishing standards. Editors guide the peer 

review process for papers in their areas of expertise. 

 

During online submission, you will be asked to provide the contact details, including e-mail 

addresses, of potential reviewers of your paper. Reviewers must have a recent publication 

record in the area of the submitted paper, must not have published with the authors in the 

previous three years, and must not be from the same institution as the authors. 

 

 

The Editor(s)-in-Chief is/are responsible for maintaining a high-quality peer review of papers 

submitted to the journal. Their decision concerning the acceptance or rejection of submitted 

manuscripts is final. 

 

Article Preparation 

Formatting 

The preferred word processing program for manuscripts is Microsoft Word. Page and line 

numbering should be activated, and subtitles within the document should be numbered for 

clarity. 
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Footnotes should be avoided. When essential, they should be numbered consecutively and 

appear at the foot of the appropriate page. 

 

Abbreviations (with the exception of those clearly well established in the field) should be 

explained when they are first used both in the abstract and in the main text. 

 

Units of measurement should be expressed in SI units wherever possible. 

 

Generic names of drugs (first letter: lowercase) should be used whenever possible. Registered 

trade names (first letter: uppercase) should be marked with the superscript registration symbol 

® or ™ when they are first mentioned. 

 

The manuscript, tables, figures, and submission statement must be submitted in separate files. 

 

For further technical specifications, including those regarding tables, figures, and illustrations, 

please refer to the Karger website. 

Manuscript Arrangement 

Title Page 

The first page should contain a short and concise title plus a running head of no more than 80 

characters. Abbreviations should be avoided. 

 

Below the title, list all the authors’ names as outlined in the article sample, which can be 

downloaded under Article Types. Each listed author must have an affiliation, which 

comprises the department, university, or organization and its location, city, state/province (if 

applicable), and country. 

 

Place the full postal address of the corresponding author at the bottom of the first page, 

including at least one telephone number and e-mail address. 

 

Keywords relevant to the article should be listed below the corresponding author information. 

Body 

Please refer to the Article Types section of the Guidelines for Authors for information on the 

relevant article structure, including maximum word counts and downloadable samples. 

Supplementary Material 

Supplementary files may be used to enhance a publication and increase its visibility on the 

Web. Supplementary files (directly relevant but not essential to the conclusions of the paper) 

will undergo editorial review and should be submitted in a separate file with the original 

manuscript and with all subsequent submissions. The Editor(s) reserve(s) the right to limit the 

scope and length of supplementary material. Supplementary material must meet production 

quality standards for publication without the need for any modification or editing and should 

not exceed 10 Mb in size. Figures and tables must have titles and legends, and all files must 

be supplied separately and named clearly. Acceptable files and formats are Word or PDF 

files, Excel spreadsheets (if the data cannot be converted properly into a PDF file), and 

multimedia files (MPEG, AVI, or QuickTime formats). All supplementary material should be 

referred to in the main text. A DOI number will be assigned to supplementary material, and it 

http://www.karger.com/Services/Submission
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will be hosted online at https://karger.figshare.com under a CC BY license. Supplementary 

material may incur a charge. See Cost of Publication for more information. 

 

 

References 

In-Text Citation 

References in the text should be made up of the author(s)’s name(s) (up to 2 authors) followed 

by the year of publication. When there are more than 2 authors, the first author’s name and ‘et 

al.’ should be used. When references are made to more than 1 paper by the same author, 

published in the same year, they should be designated as a, b, c, etc. In-text citations should 

always be ordered chronologically, e.g., [Rendulic et al., 2004; Jurkevitch, 2006]. 

 

The reference list should be arranged alphabetically, then chronologically. Material submitted 

for publication but not yet accepted should be noted as ‘unpublished data’ and may not be 

included in the reference list. 

 

Further information and examples can be found in the downloadable article samples in Article 

Types. If you are using reference management software, we recommend using the Vancouver 

Referencing Style. 

 

Reference Management Software 

The use of EndNote is recommended to facilitate formatting of citations and reference lists. 

The journal output style can be downloaded from http://endnote.com/downloads/styles. 

Author Services 

Karger Publishers offer a range of services to assist authors with the preparation of their 

manuscript, including discounts for language editing services offered by third parties.  

 

More information is available on the Author Resources section of the Karger homepage. 

 

When submitting a manuscript, authors can add their ORCID number to their Karger account 

to ensure that their paper is accredited to them correctly. 

 

Cost of Publication 

Page Charges/Article Processing Charges 

Please note that adherence to word limits indicated in previous paragraphs does not guarantee 

exemption from APCs or page charges. Charges are calculated purely on the final page count 

of the accepted and edited article. Charges vary depending on the number of printed pages of 

the article. One printed page of pure text contains approximately 6'000 characters, however 

the final page count will also depend on the number and size of tables and figures. A non-

binding quote may be requested upon acceptance of the article. From page 7 of the final 

manuscript, each complete or partial page is charged to the author at CHF 650.00 / USD 

739.50 / EUR 650.00 . Articles under 7 pages do not incur a charge. 

Supplementary Material 

https://karger.figshare.com/
http://www.karger.com/Services/OpenAccessLicense
http://endnote.com/downloads/styles
http://www.karger.com/Resources/Authors
https://orcid.org/
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Authors will be charged a processing fee of CHF 250.00 / USD 295.00 / EUR 250.00 for 

hosting supplementary material. 

Illustration Charges 

There is no charge for figures appearing in grayscale. Color illustrations are charged to the 

author at CHF 960.00 / USD 1,130.00 / EUR 960.00 per page.  

Author's Choice 

Karger Publisher’s Author’s Choice™ service broadens the reach of your article and gives all 

users worldwide free and full access for reading, downloading, and printing at 

www.karger.com. The option is available for a one-time fee, which is a permissible cost in 

grant allocation. More information can be found at www.karger.com/authors_choice. For a 

fee of CHF 3,000.00 / USD 3,530.00 / EUR 3,000.00, the final, published version of the 

article may be posted at any time and in any repository or on other websites, in accordance 

with the relevant Creative Commons license as well as the current Karger self-archiving 

policy for Open Access articles. Karger supplies all articles to PubMed Central for indexing. 

 
Journal Policies 

Copyediting and Proofs 

Manuscripts accepted for publication by Karger Publishers are subject to copyediting. Karger 

Publishers’ house style is based on internationally recognized standard manuals, 

including The Chicago Manual of Style. 

An e-mail containing a link to download the RTF proofs will be sent to the corresponding 

author. The authors should check the RTF document and respond to any questions that have 

been raised during proofreading within 48 hours. Only text corrections are required, since 

layout and typesetting take place at a later stage. 

 

Alterations made to proofs, other than the correction of errors introduced by the Publisher, are 

charged to the authors and may require editorial approval. 

 

Please note that the revised proofs are not sent to the authors prior to typesetting and online 

publication unless there are exceptional circumstances. The article layout will be created 

according to the Karger standard. 

DOI Number 

A DOI number will be available as a unique identifier on the title page of each article. DOIs 

are useful for identifying and citing articles published online without volume or issue 

information (for more information, see www.doi.org). 

Online First Publication 

All articles are published electronically ahead of print with a DOI number and are 

supplemented later with the definite reference to the printed version. The articles become 

available immediately after the authors’ approval to print. 

Licenses and Copyright 

The Submission Statement outlines the licensing and copyright terms. A copy of the 

Submission Statement originally hand signed by all authors must be received by the editorial 

office. Please print and sign the form, and upload it during submission to make it legally 

https://www.karger.com/authors_choice
http://www.chicagomanualofstyle.org/home.html
http://www.doi.org/
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binding. A brief cover letter may also be included if additional information is to be 

communicated to the Editor(s)-in-Chief. 

Self-Archiving 

Karger permits authors to archive their preprints (i.e., before peer review) or postprints (i.e., 

accepted manuscripts after peer review but before production) on their personal home page or 

institution’s repository, provided that these are not used for commercial purposes, are linked 

to the publisher’s version, and acknowledge the publisher’s copyright. 

 

In addition, authors may post their accepted manuscripts in public Open Access repositories 

and scientific networks no earlier than 12 months following publication of the final version of 

their article. For all self-archiving, the posted manuscripts must: 

1. Be used for noncommercial purposes only 

2. Not be published or posted on any repository or website under a Digital Object Identifier 

(DOI) that differs from the DOI of the final version published by Karger. 

3. Be linked to the final version on www.karger.com and include one of the following 

statements, as appropriate: 

 

"This is the peer-reviewed but unedited manuscript version of the following article: [insert 

full citation, e.g., Cytogenet Genome Res 2014;142:227–238 (DOI: 10.1159/000361001)]. 

The final, published version is available at http://www.karger.com/?doi=[insert DOI 

number]." 

OR 

"This is the un-reviewed and unedited manuscript version of the following article: [insert full 

citation, e.g., Cytogenet Genome Res 2014;142:227–238 (DOI: 10.1159/000361001)]. The 

final, published version is available at http://www.karger.com/?doi=[insert DOI number]." 

 

It is the authors’ responsibility to fulfill these requirements. 

 

For papers published online first with a DOI number only, full citation details must be added 

as soon as the paper is published in its final version. This is important to ensure that citations 

can be credited to the article. 

 

Manuscripts to be archived in PubMed Central due to funding requirements or that have been 

published under the Author’s Choice™ scheme will be submitted by Karger on the authors’ 

behalf, as outlined under Funding Organizations. 

Funding Organizations 

If the authors are affiliated with an organization that has an offsetting agreement with Karger 

Publishers which may allow them to publish their article free of charge, this should be 

communicated in a cover letter at the submission stage, so that eligibility can be assessed. 

 

NIH-Funded Research 
The US National Institutes of Health (NIH) Public Access Policy mandates that final, peer-

reviewed manuscripts are archived in its digital database PubMed Central (PMC) within 12 

months of the official publication date. As a service to authors, Karger Publishers submits the 

accepted, unedited version of NIH-funded manuscripts to PMC upon publication. The final, 

peer-reviewed article is made available after a 12-month embargo period. Where the authors 

have chosen to make their paper freely available under Karger’s Author’s Choice™ service, 

this embargo does not apply. 
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Other Funding Sources 
Karger Publishers also complies with other funders’ requirements (including the Wellcome 

Trust and RCUK) for submission to PMC. Authors should include information on their grants 

in the Funding Sources section of their papers. 

More information on funding sources can be found on the Karger website. 

 

Submission 

Manuscript Submission 

Manuscripts should be submitted online via the Caries Research submission portal. 

 

Before submission, please read the Guidelines for Authors for specific requirements for 

manuscript preparation. 

Submission Statement 

A Submission Statement, downloadable below, signed by all authors must be received by the 

editorial office. Please print and sign the form, and upload it during submission to make it 

legally binding. A brief cover letter outlining in how far the work is interdisciplinary and what 

is new in regard to the current literature on the topic may be included, but this is not essential. 

 

 SubmissionStatementCRE (PDF, 113.61 KB) 
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*Corresponding Author 

Full name 

https://www.karger.com/OpenAccess/Funders/
https://www.karger.com/Journal/Files/SubmissionStatement_CRE
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1. Abstract 1 

The abstract should summarize the main points and reflect the content of an article. It 2 
should be written in a clear and simple way and be unstructured, set in 1 paragraph. 3 
Abbreviations used in the main text may be introduced and used. Use neither bibliographic 4 
references nor references to figures or tables in the Abstract. 5 

 6 

For the accepted length (word count), if applicable, consult the specific Author Guidelines. 7 

8 
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2. Introduction 9 

The Introduction should provide a summary of the background to the relevant field of 10 
research and the specific problems addressed and should state the hypotheses being 11 
explored as well as the main goal(s) of the study. Conclusions or findings should not appear 12 
in the Introduction. 13 

3. Materials and Methods 14 

The Materials and Methods section should clearly list all inclusion and exclusion criteria, 15 
methods of research, and variables evaluated and should state how outcomes were 16 
assessed. All terms should be adequately defined and statistical information should be 17 
sufficiently detailed so that a study can be repeated. 18 

4. Results 19 

The Results section should describe the most important findings of the study, analysis, or 20 
experiment. The most important results should be indicated, and relevant trends and 21 
patterns should be described. 22 

5. Discussion/Conclusion 23 

The Discussion/Conclusion should provide an evaluation of the results. There should be a 24 
clear discussion of the implications, significance, and novelty of the results presented and 25 
whether the data support or contradict previous studies. 26 

 27 

6. Appendix 28 

Appendices may contain complementary information that was not integrated into the main 29 
text (tables, figures, and/or formulas). They may include references, which should be listed 30 
in the general reference list of the manuscript. However, tables and figures should be 31 
numbered separately. 32 

7. Supplementary Material 33 

Supplementary Material directly relevant but not essential to the conclusions of the paper 34 
may be submitted in separate files. Further information on Supplementary Material can be 35 
found in the Guidelines for Authors. 36 
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8. Statements 37 

All papers must contain the following statements after the main body of the text and before the 38 
reference list: 39 

8.1. Acknowledgement 40 

In the Acknowledgement section, authors must include individuals and organizations that have made 41 
substantive contributions to the research or the manuscript. The exception is where funding was 42 
provided, which should be included in Funding Sources. Please refer to the Guidelines issued by the 43 
ICMJE to determine non-author contributors that should be included in the Acknowledgement 44 
section. 45 

8.2. Statement of Ethics 46 

Karger Publishers is committed to publishing research that adheres to the highest ethical standards 47 
and expects research to comply with the appropriate guidelines for human studies1 and animal 48 
welfare regulations2. Copies of these guidelines and policy statements must be available for review 49 
by the editors if necessary. 50 

The Statement of Ethics should be located after the Acknowledgement section in the manuscript and 51 
state, as appropriate, that: 52 

 Subjects (or their parents or guardians) have given their written informed consent. 53 

 The study protocol has been approved by the research institute’s committee on 54 
human research. 55 

 Animal experiments conform to internationally accepted standards and have been 56 
approved by the appropriate institutional review body. 57 

If the paper is not directly related to human or animal research, please include the statement “The 58 
authors have no ethical conflicts to disclose.” 59 

 60 

8.3. Disclosure Statement 61 

Any financial interests (stocks, patents, employment, honoraria, or royalties) or nonfinancial 62 
relationships (political, personal, or professional) that may be interpreted as having influenced the 63 
writing of the manuscript must be declared in the Disclosure Statement. 64 

If there is no conflict of interest, please state “The authors have no conflicts of interest to declare.” 65 

8.4. Funding Sources 66 

                                                      
1 Manuscripts reporting studies on human subjects should include evidence that the research was conducted 

ethically in accordance with the World Medical Association Declaration of Helsinki. All patients should be 

identified by numbers or aliases, not by their real names. For clinical trials, registration in a public trials registry 

before or at the time of first patient enrolment is a condition of consideration for publication. The trial 

registration number must be provided upon submission at the end of the manuscript. 

 

2 Manuscripts reporting studies on animal subjects are encouraged to comply with the Animal Research: 

Reporting of in vivo Experiments (ARRIVE) guidelines, developed by the National Centre for the Replacement, 

Refinement and Reduction of Animals in Research (NC3Rs). The name of the Institutional Animal Care and Use 

Committee (IACUC) or equivalent ethics committee(s), as well as relevant permit numbers, must be provided 

upon submission at the end of the manuscript. 

http://www.icmje.org/
https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects/
http://www.nc3rs.org.uk/arrive-guidelines
http://www.nc3rs.org.uk/arrive-guidelines
http://www.nc3rs.org.uk/
http://www.nc3rs.org.uk/
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Authors must give full details about the funding of any research relevant to their study, 67 
including sponsor names and explanations of the roles of these sources in the preparation of 68 
data or the manuscript. 69 

8.5. Author Contributions  70 

In the Author Contributions section, a short statement detailing the contributions of each 71 
person named as an author should be included. If an author is removed from or added to the 72 
listed authors after submission, an explanation and a signed statement of agreement 73 
confirming the requested change are required from all the initially listed authors and from 74 
the author to be removed or added. 75 

Contributors to the paper, who do not fulfil the ICMJE Criteria for Authorship should be 76 
credited in the Acknowledgement section. 77 

 78 

http://www.icmje.org/recommendations/browse/roles-and-responsibilities/defining-the-role-of-authors-and-contributors.html
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9. References (Alphabetical) 

The list of references should include only those publications which are cited in the text, in 
alphabetical order. Material submitted for publication but not yet accepted may be cited in 
the text as “unpublished data” but must not be included in the reference list. The author’s 
surname should be followed by their initials with no punctuation other than a comma to 
separate individual authors. Preferably cite all authors (if not possible include at least 6 
authors followed by “et al.”). More information on good referencing practice, as well as 
further examples, can be found in The National Library of Medicine Style Guide for Authors. 
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10. Figure Legends 

Fig. 1. Legend text. 

Fig. 2. Legend text. 

 

Please note that the figures themselves and all tables should be uploaded separately. 
They do not constitute a part of the manuscript file. 

 

Anexo 2: 

 
 
 

Uberaba, _____ de _____________ de ______ 
 

 
 

TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO 
 
 

Nome do paciente/sujeito da pesquisa    

Identificação (RG) do paciente/sujeito da pesquisa       

Nome do responsável (quando aplicável):       

Identificação (RG) do responsável:       

Título do projeto: Avaliação Clínica Longitudinal de Um Infiltrante Resinoso Utilizado 

para Paralisar Lesões de Mancha Branca do Esmalte Dental 

Instituição onde será realizado: Universidade de Uberaba 

Pesquisador Responsável: Prof. Dr. Vinícius Rangel Geraldo Martins 

Identificação (conselho): CRO-MG: 47150  

Telefone:34-3319-8919  

e-mail: vinicius.martins@uniube.br 

CEP-UNIUBE: Av. Nenê Sabino, 1801 – Bairro: Universitário – CEP: 38055-500-

Uberaba/MG, tel: 34-3319-8959 e-mail: cep@uniube.br 

 

Você (ou Seu/Sua ______________________________________________________  

_____________________________________ (colocar o nome e grau de parentesco 

do paciente/sujeito, no caso de menores) está sendo convidado para participar do 

projeto Avaliação Clínica Longitudinal de Um Infiltrante Resinoso Utilizado para 

mailto:cep@uniube.br
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Paralisar Lesões de Mancha Branca do Esmalte Dental, de responsabilidade de 

Prof. Dr. Vinícius Rangel Geraldo Martins (CRO-MG: 47150), desenvolvido na 

Universidade de Uberaba. 

Este projeto tem como objetivo avaliar a eficácia de um material odontológico 

(infiltrante resinoso) em paralisar lesões iniciais de cárie no esmalte dental de pacientes 

adolescentes. 

Este projeto se justifica pois, caso este tratamento seja efetivo, ele poderá ajudar 

a tornar o dente mais resistente à cárie e fazer com que o dente recupere sua aparência 

natural, e pode trazer como benefícios o desenvolvimento da área de prevenção em 

odontologia, através da utilização deste método em outros indivíduos, e evitar que a 

lesão inicial de cárie promova uma cavidade no dente do paciente. 

 

Se aceitar participar desse projeto, você receberá um tratamento odontológico 

preventivo. Inicialmente, os dentes do paciente serão protegidos, através da colocação 

de um lençol de borracha entre eles. Caso necessário será realizada a anestesia da 

gengiva do paciente. Estes dentes serão limpos e, em seguida, um material 

odontológico (resina infiltrante) será colocado sobre os dentes que apresentarem uma 

mancha branca (lesão inicial de cárie). Serão realizadas fotografias e avaliação da cor 

dos seus dentes na primeira consulta e nas consultas de retorno, que serão realizadas 

após 6 e 12 meses do tratamento inicial. Cada consulta terá duração aproximada de 30 

minutos. O paciente poderá apresentar algum desconforto como, por exemplo, se 

houver a necessidade da aplicação de anestesia local. O risco de participação é mínimo, 

sendo igual àquele de qualquer tratamento odontológico preventivo de rotina. Os seus 

dados serão mantidos em sigilo e serão utilizados apenas com fins científicos, tais como 

apresentações em congressos e publicação de artigos científicos. Seu nome ou 

qualquer identificação sua (voz, foto, etc) jamais aparecerá. Para preservar a identidade 

do paciente, o nome dele será substituído por letras e números. 

Pela sua participação no estudo, você não receberá nenhum pagamento, e 

também não terá nenhum custo. Você pode parar de participar a qualquer momento, 

sem nenhum tipo de prejuízo para você ou para seu tratamento/atendimento. Sinta-se 

à vontade para solicitar, a qualquer momento, os esclarecimentos que você julgar 

necessários. Caso decida-se por não participar, ou por não ser submetido a algum 

procedimento que lhe for solicitado, nenhuma penalidade será imposta a você, nem seu 

tratamento ou atendimento será alterado ou prejudicado. 
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Você receberá uma cópia desse termo, assinada pela equipe, onde consta a 

identificação e os telefones da equipe de pesquisadores, caso você queira entrar em 

contato com eles. 

 

 

_______________________________________________ 

Nome do paciente (ou sujeito) ou responsável e assinatura 

 

_______________________________________________ 
Prof. Dr. Vinícius Rangel Geraldo Martins 

Pesquisador Principal 
CRO-MG: 47150 

Telefone: 34-33198913   e-mail: vinicius.martins@uniube.br 
 
 

_______________________________________________ 
C.D. Rosa Maria Moises Pereira de Andrade 

Aluna de Mestrado 
Telefone: 34-33198913  e-mail: rosamaria_moises@uniube.br 

 

Anexo 3: 

 

 

 

Termo de assentimento do menor 

 

O termo de assentimento não elimina a necessidade de fazer o termo de 

consentimento livre e esclarecido que deve ser assinado pelo responsável 

ou representante legal do menor. 

 

Você, _________________________________________________, está sendo 

convidado para participar da pesquisa “Avaliação Clínica Longitudinal de Um 

Infiltrante Resinoso Utilizado para Paralisar Lesões de Mancha Branca do 

Esmalte Dental”, de responsabilidade de Prof. Dr. Vinícius Rangel Geraldo 



 

 
 
 

 

52 

Martins (CRO-MG: 47150), desenvolvido na Universidade de Uberaba. Seus 

pais ou responsáveis permitiram que você participe.  

Queremos saber se um material odontológico (infiltrante resinoso) consegue 

impedir lesões iniciais de cárie no esmalte dental fiquem maiores, e se esse 

material consegue fazer com que seu dente volte a ter sua cor normal.   

Os adolescentes que irão participar dessa pesquisa têm de 12 a 18 anos de 

idade. Você não precisa participar da pesquisa se não quiser, é um direito seu, 

não terá nenhum problema se desistir. A pesquisa será feita na Policlínica 

Getúlio Vargas, da Universidade de Uberaba. Se aceitar participar desse projeto, 

você receberá um tratamento odontológico preventivo. Inicialmente, seus dentes 

serão protegidos, através da colocação de um lençol de borracha entre eles. 

Caso necessário será realizada a anestesia da sua gengiva. Estes dentes serão 

limpos e, em seguida, um material odontológico (resina infiltrante) será colocado 

sobre os dentes que apresentarem uma mancha branca (lesão inicial de cárie). 

Serão realizadas fotografias e avaliação da cor dos seus dentes na primeira 

consulta e nas consultas de retorno, que serão realizadas após 6 e 12 meses do 

tratamento inicial. Cada consulta terá duração aproximada de 30 minutos. Você 

poderá apresentar algum desconforto como, por exemplo, se houver a 

necessidade da aplicação de anestesia local. O uso desta técnica é seguro, e 

risco de participação é mínimo, sendo igual àquele de qualquer tratamento 

odontológico preventivo. Caso aconteça algo errado, você pode nos procurar 

pelo telefone 34-3319-8913 do/a pesquisador Prof. Vinicius R. G. Martins.  

Mas há coisas boas que podem acontecer, pois esse tratamento irá ajudar a 

tornar o dente mais resistente à cárie e fazer com que o seu dente recupere sua 

aparência natural. Ninguém saberá que você está participando da pesquisa, não 

falaremos a outras pessoas, nem daremos a estranhos as informações que você 

nos der. Os resultados da pesquisa vão ser publicados, mas sem identificar os 

adolescentes que participaram da pesquisa. Se você tiver alguma dúvida, você 

pode me perguntar ou perguntar à pesquisadora Rosa Maria. Eu escrevi os 

telefones na parte de cima desse texto.  

Eu ______________________________________________ aceito participar 

da pesquisa “Avaliação Clínica Longitudinal de Um Infiltrante Resinoso Utilizado 

para Paralisar Lesões de Mancha Branca do Esmalte Dental”, que tem os 
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objetivos de saber se um material odontológico (infiltrante resinoso) consegue 

impedir lesões iniciais de cárie no esmalte dental fiquem maiores, e se esse 

material consegue fazer com que seu dente volte a ter sua cor normal Entendi 

as coisas ruins e as coisas boas que podem acontecer. Entendi que posso dizer 

“sim” e participar, mas que, a qualquer momento, posso dizer “não” e desistir que 

ninguém vai ficar bravo comigo. Os pesquisadores tiraram minhas dúvidas e 

conversaram com os meus responsáveis. Recebi uma cópia deste termo de 

assentimento e li e concordo em participar da pesquisa. 

 

Uberaba, ____ de _______________de ____. 

 

___________________________________________ 
Assinatura do menor 

 

 

___________________________________________ 
Prof. Dr. Vinícius Rangel Geraldo Martins 

Pesquisador Responsável 
34-33198913 

 

_______________________________________________ 
C.D. Rosa Maria Moises Pereira de Andrade 

Aluna de Mestrado 
Telefone: 34-33198913  e-mail: rosamaria_moises@uniube.br 

 

Anexo 4: 

 

UNIVERSIDADE DE UBERABA - UNIUBE  

PARECER CONSUBSTANCIADO DO CEP  

DADOS DO PROJETO DE PESQUISA 
Título da Pesquisa: Avaliação Clínica Longitudinal de Um Infiltrante Resinoso Utilizado para 
Paralisar  

Lesões de Mancha Branca do Esmalte Dental Pesquisador: Vinicius Rangel Geraldo Martins  
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Área Temática: 
Versão: 1 
CAAE: 65927817.4.0000.5145 
Instituição Proponente: SOCIEDADE EDUCACIONAL UBERABENSE Patrocinador 
Principal: Financiamento Próprio  

DADOS DO PARECER Número do Parecer: 2.096.698  

Apresentação do Projeto:  

A cárie é uma doença de cunho infeccioso, de progressão lenta, que engloba fatores 
determinantes locais, como os microrganismos presentes na saliva, a dieta do hospedeiro e a 
presença do biofilme na superfície do esmalte, e fatores modificadores, como a frequência de 
higienização bucal e a condição sociocultural do indivíduo. O esmalte dentário é uma estrutura 
rígida que cobre toda a coroa dental e fica em contato direto com o meio bucal. Embora o 
esmalte seja um tecido sem vitalidade, ele é permeável, e trocas iônicas podem ocorrer entre o 
esmalte e o ambiente da cavidade oral, particularmente com a saliva.As trocas iônicas com o 
biofilme e perdas de estruturas no esmalte podem causar sua desmineralização, levando ao 
aparecimento de manchas brancas no tecido duro. As lesões de mancha branca indicam o 
início da cárie dental. Clinicamente elas podem se apresentar ativas ou inativas. As manchas 
ativas são caracterizadas pelo aspecto rugoso e branco-opaco do esmalte, em locais de 
retenção de biofilme. Já as manchas brancas inativas apresentam um aspecto brilhante e lisura 
superficial. Estudos recentes mostraram que o diagnóstico precoce das lesões de mancha 
branca permite que um tratamento não invasivo seja indicado para a remineralização das 
lesões ativas. A superfície de esmalte remineralizada torna-se diferente da original, pois ela 
apresenta em sua composição uma maior concentração de fluoretos e uma estrutura com 
menor porosidade, tornando-se mais  

Endereço: Av.Nene Sabino, 1801 
Bairro: Universitário CEP: 38.055-500 
UF: MG Município: UBERABA 
Telefone: (34)3319-8811 Fax: (34)3314-8910 E-mail: cep@uniube.br  
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Continuação do Parecer: 2.096.698  

resistente à uma nova desmineralização e ao desgaste. A utilização de dentifrícios fluoretados 
ajuda a remineralizar o esmalte dental e mantém o flúor na cavidade oral, sendo sua utilização 
de fundamental importância para o controle dos processos de desmineralização e 
remineralização que ocorrem constantemente na cavidade bucal. Além disso, os dentifrícios 
fluoretados são de fácil acesso e baixo custo. Um método regularmente utilizado nos 
consultórios odontológicos é a aplicação  

tópica de flúor. Além da remineralização dos dentes, as vantagens da aplicação tópica de flúor 
profissional incluem o baixo custo, o tempo de tratamento e o baixo risco de ingestão do 
fluoreto, diminuindo a chance do aparecimento da fluorose dental. Contudo, apesar dos 
compostos fluoretados remineralizarem o dente, o esmalte acometido pela lesão continuará a 
apresentar uma aparência mais esbranquiçada, contrastando com o aspecto saudável do 
tecido, comprometendo a estética do dente. Na tentativa de alcançar uma diminuição na 
progressão dessa lesão de mancha branca, alguns estudos foram realizados sobre a utilização 
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de um infiltrante resinoso, que seria capaz de penetrar nesse esmalte desmineralizado e 
promover sua remineralização.  

Objetivo da Pesquisa:  

Objetivo Primário:  

Trata-se de um estudo clínico, longitudinal, prospectivo, que tem por objetivo avaliar a eficácia 
clínica da técnica de infiltração de resina de baixa 
viscosidade em lesões de mancha branca no esmalte dental em pacientes hebiátricos.  

Objetivo Secundário:  

1- Avaliaçar a efetividade do tratamento de lesões de mancha branca do esmalte dental com 
um infiltrante resinoso, através dos escores estabelecidos pelo International Caries Detection 
and Assessment System (ICDAS-II).  

2- Avaliar a estabilidade de cor esmalte dental com um infiltrante resinoso, através de análise 
por espectrofotometria.  

Metodologia  

A pesquisa será realizada em 20 pacientes, de ambos os gêneros, com idade entre 12 e 18 
anos,  

Endereço: Av.Nene Sabino, 1801 
Bairro: Universitário CEP: 38.055-500 
UF: MG Município: UBERABA 
Telefone: (34)3319-8811 Fax: (34)3314-8910 E-mail: cep@uniube.br  
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que possuírem boa saúde geral e que apresentem, pelo menos, um dente com lesão de 
mancha branca ativa no esmalte dos dentes anteriores permanentes superiores ou inferiores. 
Os dentes serão selecionados caso eles obtenham o escore 2 do critério ICDAS-II 
(International Caries Detection and Assessment System) de diagnóstico de cárie (SCHNEIDER 
et al., 2017). O dente avaliado não deverá apresentar restaurações. De acordo com a literatura, 
os pacientes desta faixa etária compreendem um grupo com alta incidência de lesões de 
mancha branca no esmalte, principalmente devido à falta de higienização adequada. 
(FRENCKEN ET AL., 2017)  

Após a aceitação da participação na pesquisa, através da assinatura do termo de 
consentimento livre e esclarecido pelo responsável pelo paciente, e através da assinatura do 
termo de assentimento pelos pacientes menores de idade, serão iniciados os procedimentos 
experimentais.  
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Para avaliação inicial da lesão de mancha branca, os dentes receberão profilaxia com pedra 
pomes e taça de borracha previamente ao diagnóstico. O diagnóstico de lesão de mancha 
branca no esmalte dos dentes anteriores será realizado pelos critérios ICDAS-II. Após o 
diagnóstico de lesão de mancha branca ativa e não cavitada no esmalte (ICDAS-II escore 2), o 
dente será fotografado e sua cor do será avaliada com o espectrofotômetro, de acordo com o 
sistema CIELab. Para fins de avaliação e comparação, além da lesão de mancha branca, será 
avaliada a cor do esmalte dental em uma área adjacente à lesão. Os dados e fotografias serão 
armazenados para futuras comparações. Para a padronização das medições, a avaliação da 
alteração de cor com o espectrofotômetro será realizada sempre pelo mesmo 
pesquisador.Para o tratamento das lesões de mancha branca será realizado de acordo com as 
instruções fornecidas pelo fabricante da resina infiltrante. Após o isolamento absoluto dos 
dentes anteriores, será realizada a profilaxia da face acometida pela lesão de mancha branca 
com pasta profilática e taça de borracha. Em seguida, será realizado o condicionamento da 
lesão de mancha branca com Icon-Etch durante 2 min, seguida de lavagem com água durante 
30 segundos. Após a remoção do Icon-Etch, a superfície será seca com jato de ar durante 30 
segundos, seguida da aplicação do Icon-Dry durante 30 segundos e secagem com jato de ar 
também por 30 segundos. Após a secagem, o Icon-Infiltrant será aplicado sobre a superfície, 
deixando-o agir sobre o esmalte desmineralizado por 3 minutos, seguida da fotoativação do 
produto por 40 segundos. Em seguida, o Icon-Infiltrant será reaplicado na superfície do 
esmalte, fotoativado e polido com pontas de borracha abrasiva. Para fins de padronização, o 
tratamento será realizado sempre pelo mesmo pesquisador.  

Endereço: Av.Nene Sabino, 1801 
Bairro: Universitário CEP: 38.055-500 
UF: MG Município: UBERABA 
Telefone: (34)3319-8811 Fax: (34)3314-8910 E-mail: cep@uniube.br  
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Imediatamente, após o tratamento, o dente será fotografado e sua cor do será avaliada com o 
espectrofotômetro, da mesma maneira proposta previamente ao início do tratamento. Os dados 
e fotografias serão armazenados para futuras comparações. Para a avaliação clínica serão 
considerados os critérios estabelecidos pelo ICDAS-II. O paciente será avaliado por 3 
examinadores distintos, que não terão acesso aos dados do início do tratamento.  

Após 6 e 12 meses do tratamento. inicial, o paciente retornará à Policlínica Getúlio Vargas para 
avaliação dos dentes tratados, da mesma maneira como ocorrerá para a avaliação 
imediatamente após o tratamento. Em cada momento de avaliação, os pesquisadores não 
terão acesso aos dados obtidos nas avaliações passadas.  

Critério de Inclusão: 
A presente pesquisa será realizada em 20 pacientes, de ambos os gêneros, com idade entre 
12 e 18 anos, que possuírem boa saúde geral e que apresentem, pelo menos, um dente com 
lesão de mancha branca ativa no esmalte dos dentes anteriores permanentes (incisivo central, 
incisivo lateral ou canino) superiores ou inferiores. Os dentes serão selecionados caso eles 
obtenham o escore 2 do critério ICDAS-II (International Caries 
Detection and Assessment System) de diagnóstico de cárie (SCHNEIDER et al., 2017). O 
dente avaliado não deverá apresentar restaurações. De acordo com a literatura, os pacientes 
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desta faixa etária compreendem um grupo com alta incidência de lesões de mancha branca no 
esmalte, principalmente devido à falta de higienização adequada. (FRENCKEN ET AL., 2017)  

Critério de Exclusão: 
Serão excluídos do trabalho aqueles pacientes que não se enquadrarem nos critérios de 
inclusão ou que não aceitem participar da pesquisa. Nestes casos, o tratamento do indivíduo 
na clínica universitária, que já estará em andamento por outros motivos, continuará 
normalmente.  

Avaliação dos Riscos e Benefícios:  

Os riscos são aqueles inerentes ao tratamento odontológico de rotina como, por exemplo, 
aplicação de anestesia local, caso necessária. Para minimizar esse risco, será realizada uma 
criteriosa anamnese antes do tratamento a fim de verificar a história pregressa de alergia aos 
anestésicos locais. O tratamento coma a resina infiltrante é considerado minimamente invasivo, 
e  
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sua aplicação não produz sensação dolorosa no paciente. Existe o risco da perda da 
confidencialidade dos dados. Para minimizar este risco e proteger os sujeitos da pesquisa, os 
pacientes serão identificados por letras e números.  

Como benefícios, os pacientes irão receber um tratamento que, de acordo com a literatura, 
consegue remineralizar a lesão inicial de cárie e reabilitar a estética dos dentes tratados. Além 
disso, a condição bucal do paciente será monitorada durante a pesquisa. caso alguma 
anormalidade seja identificada, o paciente será encaminhado para tratamento odontológico 
nesta universidade. Adicionalmente, os resultados obtidos nesta pesquisa poderão beneficiar a 
comunidade, através do avanço sobre o conhecimento desta área de estudo e da futura 
adoção do tratamento remineralizador na prática diária dos cirurgiões-dentistas  

Comentários e Considerações sobre a Pesquisa:  

A pesquisa é pertinente e relevante. Está bem elaborado e descrito.  

Considerações sobre os Termos de apresentação obrigatória:  

O projeto apresenta a carta de encaminhamento ao CEP, folha de rosto e autorização para 
realização da pesquisa nas dependências da clínica, termos de consentimento livre e 
esclarecidos, tanto para pacientes adultos quanto para pacientes menores, sendo os pais 
autorizando a participação na pesquisa.  

Recomendações:  
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Não há.  

Conclusões ou Pendências e Lista de Inadequações:  

O projeto está bem estruturado e atende as resoluções do CONEP, salvo melhor juízo desse 
comitê.  

Considerações Finais a critério do CEP:  

Em 01/06/2017, a plenária votou de acordo com o relator, pela aprovação da proposta. O CEP-
UNIUBE lembra o proponente de seu compromisso com aquilo que estabelece a Resolução 
466/2012, especialmente no que tange à entrega do relatório ao final do projeto.  

Este parecer foi elaborado baseado nos documentos abaixo relacionados:  

Tipo Documento  Arquivo  Postagem  Autor  Situação  

Informações  PB_INFORMAÇÕES_BÁSICAS_DO_P  20/03/2017   Aceito  
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Básicas do Projeto  ETO_882766.pdf  09:23:14   Aceito  

Folha de Rosto  folhaDeRosto.pdf  
20/03/2017 
09:21:42  

Vinicius 
Rangel 
Geraldo 
Martins  

Aceito  

Outros  Carta_de_encaminhamentoCEP.pdf  
17/03/2017 
10:55:47  

Vinicius 
Rangel 
Geraldo 
Martins  

Aceito  

Outros  CurriculoVinicius.pdf  
17/03/2017 
10:54:40  

Vinicius 
Rangel 
Geraldo 
Martins  

Aceito  

Outros  CurriculoRuchele.pdf  
17/03/2017 
10:54:25  

Vinicius 
Rangel 
Geraldo 
Martins  

Aceito  

Outros  CurriculoRosa.pdf  
17/03/2017 
10:54:10  

Vinicius 
Rangel 
Geraldo 
Martins  

Aceito  



 

 
 
 

 

59 

Outros  
CurriculoMariaAngelicaHuebdeMenezes 
Oliveira.pdf  

17/03/2017 
10:53:47  

Vinicius 
Rangel 
Geraldo 
Martins  

Aceito  

Outros  CurriculoCesarPenazzoLepri.pdf  
17/03/2017 
10:52:41  

Vinicius 
Rangel 
Geraldo 
Martins  

Aceito  

Declaração de 
Instituição e 
Infraestrutura  

Autorizacao_Infraestrutura.pdf  
17/03/2017 
10:50:34  

Vinicius 
Rangel 
Geraldo 
Martins  

Aceito  

Projeto Detalhado / 
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